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A Nutritionally Adequate, Non-Besidiial Dietary 
Composition for tlie reduction of the Intestinal 
Microflora Level 



We, VivoNEx Corporation, a corporation 
ddy organised and existing under lie laws 
of the State of Delaware, U.S.A., of 867 West 
Dana Street, Mountain. View, State of Cali- 

5 forma 94040, United States of America, do 
hereby declare the invention for which we 
pray that a patent may be granted to us, and 
the mediod by which it is to be performed 

,n 1°,,^ particularly described m and by the 

lu following statement: — 

This invention relates to dietary composi- 
tions. 

It is known that the intestinal tract is 
normally infected with large amounts of 

15 various bacteria and in the treatment or 
management of certmn untoward physio- 
logical conditions (diseased states) it is desir- 
able substantially to reduce this level. For 
example, it is known that treatment of certain 

20 diseases caused by pathogenic bacteria in the 
intestinal tract tequires a reduction of tiie 
level of these bacteria. Also, in preparing 
patients for surgery of the intestinal tract, 
It IS particularly desirable to reduce die bac- 

25 tenal content of tiie intestines to reduce the 
danger of infection. Further, aside from die 
.fact that certain bacteria are pathogens, many 
bacteria in the intestinal traa produce toxins, 

,« ""^r as by products of their own meta- 

30 bobsm_ or as a result of the action of diese 
bacteria on the contents of the intestinal tract 
It IS known, for example, that certain bacteria 
act on nitrogenous components in the intes- 
tinal tract to produce ammonia. In severe 

35 hver disease, e.g. cirrhosis, where the body's 
ability to metabolize ammom'a is hampered, 
it would be desirable to reduce the ammoma 
.level by eliminating tiie bacteria that act 
on the nitrogenous material in the intestine 

40 to produce the ammonia. 

_Anot faer application would be the reduction 



of gut microflora in. clinical states which in- 
volve treatment with chemotherapeutic agents 
whose effective dosage level can be lowered 
by reducing the population level of intestinal 45 
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In the past, various attempts have been 
inade to reduce the bacterial levd in the intes- 
tine and these attempts have taken a variety 
of basic approaches. One approach is a 
physical elimination of the contents of the 
intestines. This has been accomplished gener- 
ally by fasting which may also be taken 
together with enemas to physically flush out 
the intestinal track. Obviously, this is not 55 
a satisfactory approach in severely ill patients. 
Another approach has been through massive 
doses of antibiotics. However, this approach 
has not been particularly successful since pro- 
longed use of antibiotics tends to result in 60 
die development of resistant strains of bacteria 
and, in addition, the antibiotic effect on the 
bacteria can enhance the growth of undesir- 
able yeasts and molds. 

Further, this approach cannot be practiced 55 
on patients who are sensitive to antibiotics. 

However, it has been found that a sub- 
stantial reduction of the number and type of 
intestinal microflora can be obtained by con- 
fining a subject to a nutritionally adequate 70 
nonresidual diet as a sole source of sustenance. 
The intestinal ti:act may then be mfected with 
a controlled type of bacteria,, such as Locto- 
badUvs, in order to establish a new intestinal 
flora pattern. In addition to the lowering of 
the mtesdnal microflora as set fordi above, 
such as in the preparation of the patient for 
mtestinal surgery or to the lowering of the 
Mood ammonia levels of the subjecl^ it has 
also been found tiiat desirable effects are 
produced in certam otiier medical situations. 
For example, a subject suffering from amoebic 
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dysentery can be fed the non-residual dietary 

compositions prepared according to this in- 
vention to reduce the intestinal microflora. 
Since the growth and replication of tiie 
5 amoeba depend upon the presence of the in- 
testinal microflora, the elimination of such 
microflora also causes the elimination of ±t 
amoeba themselves. This approach to treat- 
ment of amoebic dysentery differs from the 

10 conventional practice of utilizing a substance 
that is toxic to tilie amoeba. 
Certain bacterial species, such as Strepto- 
' coccus jaeccMs, produce through their meta- 
bolic action on amino acids, a certain class 

15 of material faiown as pressor amines, whidi 
can cause an devation in blood pressure. It 
has been found that administration of the 
non-residual dietary compositions whose pre- 
paration is described herein leads to a.reduc- 

20 tion in the blood pressure of normotensive 
and hypertensive subjects and that this deaease 
in blood loessure occurs at die same time as 
the reduction in gut microflora. 
The use of the dietary compositions accord- 

25 ing to the invention, the preparaticm of which 
is to be described hereinafter, wiH cause a 
reduction in the high pro"bability of secon- 
dary infection concomitant with treatments 
involving massive doses of ionizing radiation 

30 or administration of certain chemotherapeutic 
agents. It is known that ionizing- radiation and 
certain dicmotherapeutic agents, e.g. nitrogen 
mustard derivatives, increase the sosceptr 
ability to infection by such means as pro- 

35 moting ulceration of the digestive tract,_ or 
increasing the permeability of the intestinal 
wall to such an extent that bacteria may pass 
through ±e wall and into the abdominal 
caviiy causing infections such as, peritonitis. 

40 By administratioii of the dietary compositions 
according to the Invention, liereby reduc- 
ing the intestinal microflora prior to and dur- 
ing the radiation or diemotberapeudc le^en 
and^ for a reasonable' period foltowing comple- 

45 tion dl treatmenl^ ■Sit danger of infection 
which arises from -Ae administration of such 
agents can be substantially reduced. 

According to the present invention there is 
provided a nutritionally-adequate, non-residual 

50 dietary composition for mixing, with water 
prior to consumption, which composition com- 
prises a water-soluble component and a fat- 
soluble component; tiie water-soluble com- 
ponent comprising one or more water-sohible 

55 carbohydrates together with vitamins, minerals- 
and, as sources of nitrogen, amino adds, amino 
acid derivatives, protein hydrolysates or nilx- 
tures thereof, the carbohydrate providing the 
major proportion (calculated as dry solid 

60 weight) of the said composition; and the fat- 
soluble component comprising one or more 
fat-soluble vitamins together with a small but 
nutritionally-adequate amount of fat, fat sub- 
stitute or fatty "acid or mixture thereof; the 

65 ingredients of the said composition being such 



.as . to provide in use a nutritionally-adequate 
diet serving to reduce intratinal microflora 
level. ' ' , 

The water-soluble component of the com- 
positions according to the invention advan- 70 , 
tageously includes a non-toxic emulsifier. The 
compositions can then, be mixed with water 
to produce an emulsion prior to consumption. 

For a better understanding of the present ■ 
invention reference is made to the accompany- '5 
ing drawings wherein: . c 

Figure! shows a graphic representanon of 
the ffflect of the non-residual diet r^imen on 
the intestinal imcrofloral pattern of a typical 
subject and • . 

Figure 2 shows a graph of the correspond- 
ing levels of mtestinal Corymbactifnaceae and 
blood ammonia exhibited by the subject of 

^*^P^^ ^' , « -A 1 M 

As used herein, the term "non-residual o3 
dietary composition " refers to a substantially 
bulk-free diet formulation capable of main- 
tainiog" normal physiological function. Sub- 
jects fed such non-residual dietary composi- 
tions .for extended periods of time exhibit 90 
no deleterious side effects and maiiitain ■ 
normal physiological . function. The Bon.' 
residual ^etary composition's according to the • 
invention may be prepared in various forms, 
sudi as solids, powders, slurries, solutions or 95 
emulsions. Emulsions are preferred forms and. 
advantageously tiiey may be prepared from 
an" aqueous solution of the' water soluble com- 
ponente the fat and fat soluble coniponents 
bdng .added to form the aqueous emulsions. 100 
In- the formation ' of : emulsions, non-toxic 
emulsifiets are used such as, for example, 
polyoj^thylene sorbitaii monooleate. Suitable 
artificial flavoring and food colouring may be 
employed, if desired, to improve the appeal - 105 
of the compositions for human consumption. 

The" relative amounts of the various com- 
ponent; of tixe dietary compositions can be 
varied Tirithin" fairly wide limits. The carbo- ■ 
hydrate," vltsmiin, and mineral components, of 110 
course, -should be- selected so as to supply, 
adequate calorific value and to adequately 
meet the. necessary daily mininium require-, 
ments for the vitamin and mineral, corn- 
ponents, respectively. ' 115 

In general, glucose is the preferred carbo- 
hydrate for use in the compositions accord- 
ing to the present invention but other carbo- . 
hydrates may also bemused, for exmnple in 
Oe form of a derivative .thereof such . as' 120 
ghicono - - lactone. Again, a. wide variety.".- 
of mineral may be used in these compositions 
and may for example, include salts containing ' 
ions such as alkali metal ions e.g. sodium and 
potassium, -alkali " earth metal cations e.g. ■ 125 
magnesium, calcium' and zinc or ions such as 
ammonia, manganous, ' cobaltous or ferrous.' 
The vitamins used in the formulation of the 
compositions according to the invention vx- 
chide both water soluble and fat soluble types. 130 
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The water soluble vitamins may include, for 
example, thiamincHCl, liboflavin, pyri- 
doxin.HQ, macinamidCj inositol, d-Qi panto- 
thenate, d-biotin, folic acid, ascorbic acid, 
5 cyanocobalamin, p-aminobenzoic add, choline 
bifartrate and the fat soluble vitamins may 
include, for example, vitamin A as its acetate, 
vitamin D, a-tocopherol as its acetate and 
menadione. 

10 The fat component which may be a fat, 
for example, a mono, di or triglyceride, or a 
simple fatty acid ester, for example ethyl 
linoleate, or a fatty acid should be main- 
tained at a level sufficient to meet the needs 
15 of normal physiological function. It has been 
observed that a level of essential fat as low as 
0.2% by weight of solids in otherwise adequate 
dietary compositions is sufficient to inainti|?n 
normal health over a period of time. 
20 The nitrogen source may, for example com- 
prise bodi essential and non-essential nitrogen 
sources and these are suppHed either as protein 
hydrolysates or as free amino acids or suitable 
derivatives thereof such as amides, esters, or 
25 salts of amino adds in appropriate balance and 
proportion to meet nutritional requirements. 
Because of a strong interdependency between 
required level of a given amino acid and the 
level of one or more of the other amino adds 
30 present in a diet, it is not practicable to estab- 
lish a range of levels for each of iJie amino 
acids. Advantageously, the amino adds and 
derivatives thereof employed in the dietary 
compositions according to the invention com- 
35 prise a mixture of the kevo form of lysine 
monohydrochioride, leucine, isoleudne, valine, 
phenyblanine, arginine monohydrodiloride. 



alanine, aspartic acid, threonine, proline, 
glydne, serine, tyrosine ethyl ester 40 
monohydrochioride, glutamine, methionine, 
or tryptophan. However, the ratio of levels 
of amino adds either in free form or as 
derivatives thereof in the dietary composi- 
tions should approximate to those of a high- 45 
quality protein such as meat, e^s, or milk, 
for example, even though subject to broad 
variations without being detrimental to 
healtb. The amino add content of sudi 
materials is set forth in M. L. Orr and B. J. 50 
Watts "Amino Acid Content of Foods " Home 
Economics Research Report No. 4, Agricul- 
tural Research Service, U.S. Department of 
Agriculture, December, 1957, available from 
the Superintendent of Documents, U.S. 55 
Government Printing Office, and which can 
serve as a useful guide in the formulation 
of the compositions according to this inven- 
tion, A useful guide in determining minimum 
amino add requirements to fonnulate diets 60 
other than those specifically disdosed herein 
is found in the "Protem Requirements" 
report of the FAO Committee, Food and 
Agricultural Organization of the United 
Natiwjs, Rome, Italy, 24F, 31 October, 1957, 65 
available from Columbia University Press. 
Three _ representative diet formulations 
according to this invention are set forth in the 
following Tables I, II, and HI. The calorific 
values of such diets vary wtth the concen- 70 
tralion of various nutrients that compose the 
dietary regime. Convenient calorific levds 
have been found to range from about 0.5 to 
2.5 calories per milliKter when Hie diet is pro- 
vided in liquid form. 75 



Table I 
Diet Formulation I 
Amino Adds 



L-Lysine HQ 


3.58 g 


Sodium L-Aspartate 


6.40 g 


L-Leudne 


3.83 g 


L-Thieonine 


2-.42 g 


L-Isoleudne 


2.42 g 


L-Fioline 


10.33 g 


L-Valine 


2.67 g 


Glydne 


1.67 g 


L-Fhenylalanine 


1.75 g 


I^Serine 


5.33 g 


L-Arginine.Ha 


2.58 g 


L-Tyrosine ethyl ester HCl 


6.83 g 


L-Histidine.HCl.HaO 


1.58 g 


L-Tryptophan 


0.75 g 


L-Methionine 


1.75 g 


L-Glutamine 


9.07 g 


L-Alanine 


2.58 g 


I^Cysteme ethyl ester.HQ 


0.92 g 
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Table l—Canimued 
Water-Soluble Vitamins. 



Thiamine. HQ 






0.83 mg 


Ribofla^ 


1.50 mg 


Folic add 


1.67 mg 


Pyridoxin.Ha 


1.67 mg 


Ascorbic add 


62.50 mg 


Niacinamide 


10.00 mg 


Cyanocobalamin 


1.67 meg 


Inositol 


0.83 mg 


p-Aminobenzoic acid 


416.56 mg 


d-Ca pantodieaate 


8.33 mg 


Choline bitartrate 


231,25 mg 


Salts 


Potassium iodide 


0.25 mg 


Ammoniom molybdate.4H20 0.42 mg 


Manganous acetate.4Hi 


0 18.30 mg 


Potassium hydroxide 


3.97 g 


Zinc benzoate 


2.82 mg 


Magnesium oxide 


0.38 g 


Cupric Acetate.HaO 


2.50 mg 


Sodium diloride 


4.77 g* 


Cobaltoiis acetate—MIaO 1.67 mg 


. Feiious gluconate 


0.83 g 


Sodium dycetophosphate 5.23 g eddunuchlaride— HjO 

oj Sodium benzoate 
Monocaldum ftuciose- 7.07tol0.90g* 
l:6-diphosphate 


2.44 g* 
1.00 g 


Carbohydrates 


Glucose 


530 to 570 g 


Glucono-S-lactoae 


17.20 g 


Fats and Fat-Sduble Vitamins 


Ethyl linoleate 


2.000 g 


oc-Tocopherol acetate 


57.29. mg 


Vitamin A acetate 


3.640 mg 


Menadione 


4.58 ~mg 


Vitamin D 


0.057 mg 







. Flavoring 

Synjhetic flavoring agents and distifled water are added in amounts compatible . 
with optimal palatabffity. 
* When monocaldum fructose -l:6-d[phosphatE fe employed the aJdumchtoridte jmd 
sodium glycerophosphate are ddeted from the fotmulatum and the sodium dJondc 
is appropriatdy adjusted upward. 
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Table II 
Diet Formulation II 
Amino Adds 



L-Lysine.HCl 


3.58 g 




5.50 g 


L-Leudne 


3.83 g 


L-Thtconiiic 


2.^ g 


L-Isoleudne 


2.42 g 


L-Ftoline 


3.42 g 


L-Valine 


2.67 g 


Glydne 


4.20 g 


L-Phenylalanine 


2.75 g 


L-Serine 


1.78 g 


L-Arginine.HCl 


5.70 g 


L-Tyrosine ethyl esi 


ter.HQ 4.10 g 


L-Histidine.Ha.HaO 


L58g 


L-Tiyptophan 


0.75 g 


I^Meduonine 


2.48.g 


I^Glutamine 


9.15 g 


Lr Alanine 


2.58 g 







Vitamins 



Thiamine.HCl 


1.00 mg 


d-Biotin. 


0.83 




Sibofbvin 


1.50 mg 


Folic add 


1.67 


mg 


Fytidoan.Ha 


1.67 mg 


Ascorbic add 


62,50 


mg 


Niadnamid 


10.00 mg 


Cyanocobalamin 


1.67 


meg 


Inositol 


0.83 mg 


p-Aminobenzoic add 


416.56 


mg 


d-Ca pantothenate 


8.33 mg 


Choline ^tartrate 


231.25 


mg 



Sahs 



Potassium iodide 0.25 mg 


Ammonium molybdate.4H^ 0.42 mg 


Manganousaoetate.4HtO 18.30 mg 


Potassium- hydioside 


4.00. g 


Zinc chloride 1.25 mg 


Magnesium oxide 


0.38 g 


Capric acetate.H^O 2.50 mg 


Sodium l^droxide 


■ 1.68 g 


Cobaltous acetate. 4H20 1.67 mg 


Ferrous ammonium 




Sodium glycerophosphate 5,23 g 


suIfete.6H80 
Caldum chloride. 2H2O 


0.68 g 

2;44g 


Potassium sorbate 1.00 g 


Sodium diloride 


5.35 g 



-. .1,159,615 



Table U—Ccmdmeed 
CaibobjdistBs 






570 g 


Glucono-S-lactone 


17.20 g 




Fats and Fat-S 


loluble Vitamins 




Ethyl linoleatB 


2.000 g 


«-Tocopherol acetate 


57.29 mg 


Vtamin A acetate 
itamin ace a e 


3.640 mg 


Menadione 


4.58 mg 


Vitamin D 


0.057 mg 








Flavoting 




Syndietic flavonng agei 


Its and distilled 


water are added in amc 


nints compatible 


Trith optimal palatabilit 










Table III 






Base Diet Composition 






Amino Adds 




L-Lysine.HCl 


3.58 g 


LrAspaitic add 


5.50 g 




3.83 g 


L-Threonine 


2.42 g 


L-Isoleudne 


2.42 g 


L-Proline 


3.42 g 


D-Vaiine 


2.67 g 


Glycine' 


4.20 g 


L-Phenylaline 


2.7!5 g 


L-Seiine 


" 1.77' g 


L-J^xginise.Ha 


5.70 g 


L-T^ane ethyl este 


r.HCI 4.16 g 


I^Histidine HQ-HaO 


1.58 g 


L-Glutamme 


9 . 07 g 


L-Alanlne 


2.58 g 


L-Methionme 


1.75 r 






L-Tryptophan 


0.75 g 


\^tamiiis 


Thiamine. HCl 


1.20 mg 


d-Biotin 


0.30 mg 


Riboflavin 


1.70 mg 


Folic add 


0.10 mg 


Pyridoan.Ha 


1.67 mg 


Ascorbic add 


80.00 mg 


Niacinamide 


10.00 mg 


Cyanocobalamin 


15.00 mg 


Inositol 


0.83 mg 


p-Aminobenzoic add 


416.56 mg 


d-Ca pantothenate 


14.00 mg 


Choline bitartrate 


23i.25mg 


Vitamin A acetate 


5,000.00 units 


*a-Tocophcrol acetate 


30.00 mg 


Vitamin Dg— Ds 


400.00 nnits 


Menadione 


60.00 mg 



* U.S.P. 
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Tabls m—Cattmued 
Salts 



Potassium iodide 


0.15 mg 


Zinc chloride 


1.20 mg 


Manganous acetate. 4HaO 18.33 mg 


Potassium hydiozidc 


3.97 g 


Cupric acetate. HgO 


2.50 mg 


■ Magnesium oxide 


0.37 g 


Sodium glycerophosphate 5.23 g 


Sodium hydroxide 


1.67 g 


Sodium chloride 


5.35 g 


Calcium chloride.2H80 


2.44 g 


Ferrous ammonium 
sulphate 


0.682 mg 






Catbohydtates 


Glucose 


555.0 g 


Glucono-S-lactone 


17.20 g 



Fats 



Ethyl linoleate 2.00 g 



•Rmiili^ififr 



Polyo^elhylene sorbitan 2.00 g 
monooleate 



Eavoriog 

aie added in amounts compatible with 



of fecal matter present in the lower bowel 20 
will effeCT a further reduction of between 5 
and 10 fold in the total bacterial population. 

When the bacterial level has been reduced 
to the desired level, the subject is maintamed 
on tile non-residual dietary composition regi- 25 
men for the period of time required to pro- 
duce the desired therapeutic effect. The sub- 
ject may then be returned to natural food- 
stuffs. 

According to another practice, the subject's 30 
mtestin'al tract can be infected with a con- 
trolled bacterial type, e.g., Lactohadlhs by 
administration to the subject of an appropriate 
source of the desked bacterial type, or by 
feeding selected foodstuffs' such as diary pro- 35 
ducts, e.g. yogurt, which tend to mediate 
the growtii of certain bacterial types. 



Synthetic flavoring agents and distilled 
optimal paktability. 



If desired, tiie baselme intestinal microfloral 
pattern of a subject could first be determined 
by the standard becteriological techniques to 

5 provide a determination of not only the types 
of bacteria present, but also the rehitive 
Mnoimts of the respective bacteria. He sub- 
jett is confined to the non-residual dietary 
composition according to the invention as the 

10 sole source of sustenance, and mamtained on 
the composition imtil a drastic reduction of 
intestinal microflora is achieved. Typically, 
total microflora population per gram of wet 
feces will be reduced within a period of about 

15 two weeks from between about 1 x 10' — 
li xlO" to between about 1x10^— lxlO», 
e.g., the total population will be reduced by 
a factor <rf between about 1 x 10*— 1 x 10*. 
In additioi^ the dramatic reduction in amount 
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It has been found timt a substantial reduc- 
tion in all Gram poskire bacterial mth the 

• exception of certain coed occurs rapidly, i.e., 
within 5 days, following the start of adtmnis- 

5 tration of the non-residual dietary composi- 
tion and, further, that afl bacterial species are 
substantially reduced within a period of about 
2 weeks. , ^ 

Figure 1 illustrates the effect of the non- 
10 residual dietary compositions prepared accord- 
ing to the invention on the intestinal micro- 
flora pattern of a typical subjert and also 
illustrates the effect of a return to natural 

• foodstuffs on the intestinal microflora pattern. 
15 As can be seen, tie legmen typirally 

eHfflinates ai types of intestinal microflora 
except E. cdi, Badercades, and Enterococct 
and produces a marked reduction in the level 
of these bacteria. Upon return to natural food- 

20 stuffs, Ae level of these bacteria tends to in- 
arease and, lypically, a microflc«al pattern 
similar to the pattern prior to the non-residual 
diet regimen tends to become established. 
The following examples are illustratiye x* 

25 the manner in which the non-residual <Eetaiy 
compositions according to tie present inven- 
toin may be used. 

EX&MFI.E 1. 
Subjects confined to the non-residual 

30 dietary compoaiion of Table II showed 



changes in intestinal flora with time as shown 
in Table' IV. As can be seen from Table IV, 
the bacterial floral population of each subject 
showed a dramatic reduction in number and 
variety, widi the more fastidious, micro- 35 
organisms, e.g., Lactobaalli, Stc^k. aureus, 
Clostridia, etc. disappearing most rapidly and 
the less fastidious mictoo^anisms or those 
indigenous to the lowtx bowel, fcg., E. oM, 
Bacter-oides, EiAeracacd, diminishing more 40 
slowly. 

As used herein, a "fastidious micro- 
organism" is one which has a limited spec- 
trum of dietary nutrient and environmental, 
e.g., pH, mineral concentration, etc., require^ 45 
ments for maintenance arid replication. . 

In all four subjects, after lemaining m the 
diet for extendied periods of dme^.the int^ 
tmal floral pattern crasisted onfy of E. ctm, 
Bacteroides, axii cocci and the number of cadi 50 
of these types per gram of wet feces had 
decreased by several orders of magnitude from, 
that origmally exhibited by each subject. 
Since the stool reservoir of eadi mdividual 
was also decreased by a conservative factor 55 
" of a least 5 fold, the reduction in the total 
amount of bacteria present in the mtestin» 
\ras actually much greater than is levealed 
ly the bacteria density figuies.,giv^ in table 
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SSnSsriinerals, and carbohydrates were of subject 1 was as follows. 



E. coli 


5.0 X 10« 


Ckaridia 


- 1.3 X 10* 


Aerobacter 


1.0 X 10" 


Yeast-like fiingi 


1.0 X io» 


Staphylococeus ami 


m 1.6 X 10» 


Enterococci 


1.5 X 10* 


LactobadlH 


5.0 X 10" 


Streptococci 


1.0 X 10« 




(hemolytic) 


2.0 X 10^ 


Baaeroides 


2.0 X 10* 


JVlolds 



All of the above vahies being in terms of 
number of the particular microbe per gram 
15 of wet feces. At the end of the fourth weeK, 
the intestinal flora pattern was as follows: 

E. cffli 4.0.x 10> 

Bacteroides 8.0x10^ 
Yeast-like fungi 1.8 ^ 10* 

20 No odier microoiganisms were detectable. 
■ The second subject had a base-line pattern 
per gram of wet feces as follows: 

Lactobacilli 6.0xl0| 
25 Bacteroides 5.0 x 10" 

Clostridia 5.0x10 
B-subtUis 1.0x10^ 
1.0x10' 



At the end of the four week period, tiie 

30* intestinal flora pattern showed only yeast-bke 
fungi in amount of 8 x 10^ No other micro- 
organisms were detectable. ^ 

The two subjects described in detail above 
were part of a study of seventeen subjec^. 

35 An eaamination of the data obtained by 
bacteriological analysis of the fecal samples 
of a group of seventeen subjects who were 
maintained on the diet for a period of 3 to 
10 weeks led to the following observations. 

40 The stools of all seventeen subjects were char- 
acterized by the total absence of detectable 
numbers of Gram positive bacteria, except 
cocci. A separate experiment with a different 
group of subjects showed that their stools 

^ were completely devoid of Gram_ positive 
microorganisms other than cocci within 4 days 
after changing from natural foodstuffs to the 
non-residual dietary compositions. Seven of 
the previously identified seventeen subjects 

50 who had been maintained on the diet for 
periods of time varying from 3 to 10 weeks 
delivered fecal samples showmg a complete 
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70 



absence of E. cdi. The feces of these seven 
subjects contained a mixture of Bacteroides. 
(raig^rom 10^ to 10' per ^am of we^ 55 
feces) and Entenacacd (range— from 10" to 
10'), -as the microbial popdatKm, while tne 
fecM of one of these swm subjects confined 
a mixed population of Ambaaer (10" Pf 
gram) and ErOeroeocci (10^ per gram). The 60 
Itools of the remainmg three of the seven 
subjects who had also been mamtained on the 
diet for periods varying from 3 to 10 weeKs 
were contaminated by a small non-paihogemc 
yeast population (range— from 10^ to 10" per 
gram of^vet feces), but were otherwise sterile, 
i.e the population of no species was as great 
as 'lO per gram of wet feces. In this test, 
no significant increase in the yeast oc moUi 
population of any subject accompanied _ the 
depletion of other microbial populations. 
Among the seventeen subjects, mne of the 
subjects revealed no detectable non-pathogenic 
yeast, while the total of these microorganisms 
pet gram of wet feces was 10^ in three sub- 
jects, 10* in one subject, 10» m two subjects, 
and 10* in two si*jccts. . 
• As was noted above, a major mechanism 
for the production of free ammonia m the 
body is the action of microbial flora m the 
gastrointestinal tract, especially in the lower 
bowel, on proteins, ammo acids, cellular 
debris, and odier nitrogeneous wastes. Norm- 
ally, such ammom'a is absorbed mto the portal 
circulation and carried to the liver where it 
is converted to urea through a detoxification 
mechanism involving the Krebs-Henseleit urea 
cycle or other enzymatic processes. The urea 
thus formed is normally exacted from the 
body in the urine. In certain disease states 
such as Lannec's currhosis, ammonia may 
accumulate in the blood, either because the 
portal blood flow is shunted around the liver 
or because the hepatic cells, by virtue of 
impaired function, become deficient in their 
ability to carry out one or more steps m the 
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detoxification cycle. Elevated levels of blood 
ammonia will then ensue which may lead 
to syndromes characterized by lethargy, con- 
fusion, delerium, or coma. Not oidy have 

5 high ammonia levels been implicated as a 
factor in various liver diseases such as cirr- 
hosis and hepatitis, but there is some evidence 
that elevated blood ammonia levels may ako 
be a factor in the development of organic 

10 brain syndromes and other kinds of illnesses 
including mental diseases such as schizo- 
phrenia. Various attempts have been made in 
the_ past to lower blood ammonia levels of 
patients^ suffering from severe liver disease 

15 or impaired liver function in order to alleviate 
the untoward physiological responses asso- 
ciated with the blood anunonia levels. The 
approaches used clinically for the reduction 
of blood ammonia levels include restriction of 

20 the protein intake, which thereby limits tie 
amount of nitrogen and nitrogeneous waste 
available for ammonia formarion; antibiotic 
therapy to reduce the intestinal microflora 
which mediate the conversion of nitrogeneous 

25 materials to ammonia; the «Uteralion of intes- 
tinal microflora populations through their 
replacement with other bacterial species; and 
the administraticm of arginine to accderate 
the enzymatic processes in tiie liver respon- 

30 sible for the conversion of ammonia to urea. 
Each of these approaches has its disadvan- 
tages and accordingly an attempt to lower the 
blood ammonia level of subjects suffering 
from elevated blood ammonia levels was 

35 niade by the administration of the non-residual 
dietary compositions according to the inven- 
rion. 

Example 3. 
The subject under investigation exhibited 

40 an intestinal microfloral pattern comprised- 
predominantly of Cwynebacteriaceae in addi- 
tion of other microbial types. The subject 
also exhibited a sustained level of 1.6 micto- 
grams of ammonia per milliliter of blood. He 

45 was confined to the non-residual diet of Table 
II for a period of 18 days. The subject in- 
gested the diet at a rate sufficient to meet his 
subjective needs which averaged approxi- 
mately 1500 calories per day. Within a short 

50 penod of time on the diet, the subject's blood 
ammonia level dropped about 30% to approxi- 
mately 1.1 micrograms ammonia per milliliter 
of blood and then stabilized in die range of 
1.2 to 1.4 within the course of one week on 

55 the diet. The subject's ammonia level remained 
in this range for the remainder of the 18 days 
on the dietary regunen. At the end of the 18 
day period, the subject was fed a diet of 
Lactinex and yogurt, followed by natural 

60 foodstuffs. The intestinal flora pattern of the 
subject showed no detectable amounts of 
Corynebacteriaceae either immediately after 
the end of the diet period or subsequently 
thereafter for an observation period of six 

65 months on natural foods. That a decrease in 



blood ammonia levels was accompanied by a 
corresponding decrease in the level of Coryne- 
bacteriaceae is shown in Figure 2. The blood 
ammonia level was found to be within the new 
baseline range upon detennination some six 70 
months later. 

Example 4. 
A subject suffering from liver disease due 
to chronic alcoholism exhibited symptoms 
ranging frmn mental confusion to a comatose 75 
state. His blood ammonia level was typically 
1.6 micrograms per milliliter of blood on 
natural foodstuffs. During a period of two 
weeks just prior to the institution of feeding 
with the non-residual dietary composition gO 
according to the invention, he erfiibited 
behavior tangmg from coma -or lethargy to 
belligerence requiring confinement in a 
psydiiatric ward. During the last mentioned 
period, he remamed in bed, dozed or slept 85 
most of the time and at very sparingly. It 
was at this stage he was placed on the non- 
residual dietary composition of Table II for 
a one month period. After only liree days on 
the non-residual diet, his blood ammonia level 90 
dropped to 0.7 micrograms per milliliter. A 
new baseline range of 0.7 to 1.2 micrograms 
per milliliter was estabh'shed at the end of ±t 
one month course of non-residual diet feed- 
ing In addition, an indication of appreciable 95 
lestoration of Ever function during the one 
month course of feeding with the composition 
was manifested in blood protein data which 
showed increased serum albumin from a sub- 
normal level of 2.7 grams per 100 milliliters loo 
to a normal level of 4.0 grams per 100 milli- 
liters, normal range being 3.5 to 5.0 grams 
per 100 milliliters. The subjea's albumin- 
globuKn ratio increased during the same period 
from about 0.8 to 1.6, normal range being 105 
1.2 to 1.7. 

Front liie reduction in gut microflora which 
accompanies ingestion of the non-residual 
dietary compositions of this invention, it 
follows Ujat such dietary compositions wiU be no 
of utility in clinical states involving invasion 
of the intestine by parasites other than 
bacteria but which are dependent upon the 
presence of bacteria for survival. Amoeba is 
such a parasite. Thus a therapy for disease 115 
states such as amoebic dysentery (amebiasis) 
could include feeding the mstant non-residual 
dietary compositions as the sole source of 
dietary sustenance for a period of time con- 
comimt widi tile reduction of bacteria in tiie 120 
mtestine to a level below the minimum 
required for survival of said amoebae. It is 
estimated that the desired clinical state would 
be reached within three weeks after initiation 
of the non-residual diet regimen. This pro- 125 
cess may be expedited through the use of a 
suitable purgative such as castor ofl taken 
either just prior to the initiation of tiie nmi. 
residual diet regimen of after one day on said 
regimeu'. jjg 
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The above examples are iUustrative of the soluble componeEtj the ^ater-soluble xom- 

Wed leducSrfn the quantity and lype ponent comprising o^^^^^ "^^^'^^^jS^^ 

of intestinal microflora that occurs as a result carbohydrates together .^^^^ J"^' 

nf Se ^thmed ingestion of the non-residual minerals and, as sources of nitrogen, ammo 

5 l^"MSfa^^^ also illustrates cer- acids, 

^ benefidal side effects that occur as a lysates.or mixtures ^^^'^.^S^Ts 

St of Se elimination of undesirable baaena providing the major proportion (caka^ted as 

Sm Se hSS Lt. While not ^vishing Sry soHds weight) of the said ^composm^, 

to £ SitSloSe specific mechanism which and the fat-soluble component comM one 

10 Su iHescribed bdow, it is beUeved that or more ^t-soluble vit^ toge±er ^^^^^ 

Seflwkg SShanism'may account for the smaU but putrMonaEy-adequag amount 

^e^ httein described. The continiied exdu- fat substitute or fatty acid or imxtures 

•SrmSn of lil non-residual chemical thereof; the ingredients of ^^J^<i^^^°^PS^^ 

Set apfarmtly produces a complete elimina- tion bemg such as to Provide m use a n^ 

15 tion of bSaid undigested residues from the tionaEy-adequate diet serving to reduce mtes 

small and large -intestines, thereby removing tinal microflora levels. 
lh^^nr^ w ?he suoDort of and nutrient 2. A composiupn as claimed m claim i m 

Su^S for ±e S bacteria. The which the water-soluble component mdudes a. 

d&inaticHi of the bulk and undigested rraiduc non-toxic emulsifier. 

. Sstkg bulk and other undigestible residues composiUon as c aimed in clam 2 « cta^^^ 

Srie smaE and hrge bowels through what 5. A <^°7f^f ^nTaL, a f^d co£ ' ' 

is tantanount to a flushing action. ^ F^cedrng dams wh^ contams a^^^^^^ 

Thefeegoing examples are illustrative of ing agent and/or aitifiaal flfy««™g. »^ 

30 the So^Ttiif non-r«idual diets onihe in- $. A composition as ^^F^^"^^^^^. 90 

ttSinalmicroflora and also are illustrative of preceding cUums m which tiie carbohydrate 

the certain desirable side effecte which can. .comprises gjucose. . 

£ oSed by tiie elimination of mt«tir^ . ^7^^!?^P°^.^'J^^M ^ 

.microbes wfich may be undesirable ptecedmg <tom m wlu^ the fat 

35 tiiemsdves or undesirable because tiiey component mdudes a mono., di- or m 

constitute the food for otiier undesu:- glyceride. . . . , ^ . 

• able parasites. As was originally pointed. 8- A composiuon as dam^ m an^ . 

out, tiie non-residual dietary compositions precedmg dams m^hichtiie fat soluble com 

have general utffity in sudi areas as the ponent includes ethyl linoieate.^ 

40 preparSn of ind^duals for intestinal sur- 9. A composition \9^^,^^°i^ 100 

S and are useful in any. area m which it preceding daims m which the nunerals com- 100 

S be durable to alter or reduce tiie level prise salts conttunii^ sodium, P.otassim, ?iag- 

of tiie inVeSnal microflora. The combma- iesium, calduh^ zinc, ammomum, cobaltous, 

tion of the chemical non-residual diet r^- mahganous or feirous ^ons. 

45 -men foEowed by replacement witii otiier 10. A composiUon as ^^^^^^^"^1% : ,.5 

Sns 5 bacteria provides an advantageous the preceding claims m gi^ ^e ^ur erf ^ 

method for estabEshing desirable, bacterial nitrogen comprises a mature ot laevo. 

-mfbt intestine! form of lysine monohydrochlonde, leucme, 

^ fXl be noted tiiat whereas tiie non- isoleucine, ^^line, pbensjlamn^ 

50 residual diet^ composition is usuaEy pro- ^monohydrochlonde, ^ hisudme ^^^^ ■ 

vided in a steriUzed^r pasteurized form to chloride ^Bonohydrat^jlanmc^ a^ariK g,-. 1^ 

permit extended shelf Efe, tiie compositions threonme, prohne, riycme, ^^.^^^ 

SnotbesteriEzedorpasteurizedtoproduce ethyl ester monohydrodfloridq,. glutamme, 

tiie results and advantages described herein, methionme, or t^tophan. 

55 WHAT WE CLAIM IS:— H. A composition as dauned m clami 1 
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